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Specification 

1. Title of the Invention 

Dustproof Mechanism for Magnetic Disk Drive 

2. Claims 

(1) A dustproof mechanism in a magnetic disk drive, 
characterized by providing a door for a disk storage portion 
including an opening portion. 

(2) The dustproof mechanism according to claim (1), 
characterized further by making the door open or close by 
being operatively connected to a brush mechanism. 

3. Detailed Description of the Invention 

The present invention relates to a dustproof 
mechanism for a magnetic disk drive. 

A magnetic disk storage device realizes high density 
recording by making a magnetic disk spin at high speed and 
maintaining a slight gap from a magnetic head using an air 
stream pro duc e d" as a result of the m agn etic disk's spinning 
motion. If much dust is present around the magnetic disk 
drive, the dust sneaks into this gap, causing problems of a 
variety of kinds. In conventional magnetic disk storage 
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devices of this type, therefore, a high-performance filter 
has been used to remove dust from air that is then sent to a 
storage portion of the disk and the magnetic head. The air 
is then discharged to the outside of the storage portion 
through another opening provided in the storage portion. It 
is noted herein that an opening on an inlet side is 
connected to the filter and thus there is no likelihood that 
dust will enter from the outside. The other opening, that 
is, an exit port is, however, left open. While the magnetic 
disk storage device remains stationary and no air is being 
blown therethrough, therefore, dust in the outside enters 
inside through the other opening. A certain type of 
magnetic disk storage device, on the other hand, has a fixed 
disk. It is also often the case with the magnetic disk 
storage device using a removable disk that the disk is not 
removed and is left loaded in the magnetic disk storage 
device when the storage device is stationary. There has 
been, in the conventional magnetic disk storage devices, a 
drawback that, in cases recited above, the outside dust 
enters the magnetic disk storage device while the storage 
device remains stationary, accumulating on a surface of the 
disk and thus causing a problem. 

The present invention has been made to solve the 
aforementioned drawback in the conventional magnetic disk 
storage device. It is therefore an object of the present 



invention to provide a novel dustproof mechanism, wherein an 
air exhaust port of a disk storage portion includes a door, 
the door is operatively connected to a brush mechanism 
commonly found in these magnetic disk storage devices, and, 
when the magnetic disk storage device is stationary, the 
door is closed to block the air exhaust port, thereby 
preventing entry of dust from the outside, thus preventing 
problems of various sorts arising from the entry of dust. 

A dustproof mechanism according to the present 
invention includes a disk storage portion, a door disposed 
so as to open or close the air exhaust port in the disk 
storage portion, and a drive mechanism connected to the 
brush mechanism or another mechanism so as to drive the door. 
The dustproof mechanism can thereby prevent entry of dust 
into the disk storage portion when air supply is stopped, 
the entry of dust being a drawback of the dustproof 
mechanism used in the conventional magnetic disk storage 
device . 

In the present invention, the door disposed in the 
air exhaust port of the disk storage portion closes the 
exhaust port while the device is stationary as described 
above. This arrangement can not only prevent entry of dust 
into the disk storage portion, but also eliminate a drive 
power source dedicated to opening and closing the door by 
making the door operatively connected to the brush mechanism. 
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Preferred embodiments of the present invention will 
be described in detail below with reference to the 
accompanying drawings. Figs. 1 through 3 illustrate a 
dustproof mechanism of a magnetic disk drive according to a 
first embodiment of the present invention. Fig. 1 is a plan 
view schematically showing the first embodiment of the 
present invention. Fig. 2 is a detailed view showing an 
area near a brush mechanism shown in Fig. 1. Fig. 3 is a 
perspective view showing the brush mechanism shown in Fig. 2 
as viewed from a brush side. The dustproof mechanism 
according to the first embodiment of the present invention 
includes a storage portion 2, a door 4, and a solenoid 5. 
The storage portion 2 accommodates a disk 1. The door 4 is 
driven by a brush mechanism 3. The solenoid 5 holds the 
door 4 in an open position. The brush mechanism 3 includes 
a shaft 7 , a brush 8, and an arm 9. One end of the arm 9 is 
secured to a shaft 7 that is rotatably journaled on a device 
board 13. The brush 8 is secured to the other end of the 
arm 9. A hinge 10 includes the door 4 disposed on one end 
thereof. The other end of the hinge 10 is rotatably 
supported on the shaft 7. A spring 6 is provided between 
the hinge 10 including the door 4 and the device board 13 as 
shown in Fig. 3. The hinge 10 is configured to return to an 
original position thereof by the spring 6 at all times. Air 
that has passed through a filter flows along arrows. 



When the magnetic disk drive is started, the shaft 7 
rotates counterclockwise, causing the brush 8 to start to 
clean a disk surface. As the rotation progresses, the arm 9 
of the brush 8 presses the hinge 10 against the spring 6 
through an engagement between a side surface of the arm 9 
and a hinge side surface 10a. This causes the door 4 to 
start to rotate, which results in an opening portion (an 
exhaust port) 12 starting to open.. As the rotation further 
progresses, a leading end of the hinge 10 presses an 
inclined surface of a rod 11 of a solenoid 5 disposed at an 
appropriate position on the device board 13. Since the 
solenoid 5 has a spring for return motion built therein, the 
rod 11 returns to a condition shown in Fig. 2 when the door 
moves past the rod 11. The brush mechanism rotates through 
about 90° to complete the cleaning. The brush mechanism 
thereafter starts rotating backward in a clockwise direction. 
When the door 4 returns to a position of the rod 11, a lock 
portion 4a of the door is caught by the rod, bringing the 
door to a stop at a position indicated by a broken line in 
Fig. 2. The brush mechanism 3 returns to its original 
position and stops thereat. Air then passes through the 
exhaust port 12 and is discharged to the outside. When the 
magnetic disk drive is stopped, the solenoid 5 is operated 
to pull the rod 11 thereinto. As a result, the door 4 is 
returned to a position indicated by a solid line in Fig. 2 



by a return force of the spring 6. The exhaust port, that 
is, the opening portion 12 is hermetically sealed, thus 
preventing entry of dust from the outside. It is common 
practice' in magnetic disk storage devices to use a DC 
current as a brake in order to bring the disk to a stop 
during a shutdown procedure. This current can be used as a 
driving current for the solenoid. 

Figs. 4, 5, and 6 show a dustproof mechanism of a 
magnetic disk drive according to a second embodiment of the 
present invention, and are a schematic plan view, a detailed 
view showing a principal part around a brush mechanism, and 
a side elevational view of the principal part, respectively. 
The dustproof mechanism according to the second embodiment 
of the present invention includes a brush mechanism 15, 
rollers 16, 17, a wire 18, a door 19, a solenoid 20, and a 
spring 21. More specifically, a shaft 22 is rotatably 
journaled on a device board 32. The brush mechanism 15 is 
secured to the shaft. Further, the roller 16 including a 
pin 24 disposed on a surface thereof is rotatably supported 
on the shaft. When the magnetic disk drive is stationary, 
the spring 17, one end of which is supported by the device- 
board 32, is secured to one end of the door 19 that 
hermetically seals an exhaust port, that is, an opening 
portion 33. The wire 18, one end of which is suspended by 
the roller 16, is supported by the other end of the door 19 



via the roller 17. The solenoid 20 is disposed at- an 
appropriate position on the device board 32. According to 
the second embodiment of the present invention, air flows in 
from the side of the brush mechanism and is discharged 
through the other opening portion, that is, the exhaust port 
33 as indicated by arrows in Fig. 4 in a direction opposite 
to that according to the first embodiment of the present 
invention. When the magnetic disk drive is started, the 
shaft 22 rotates counterclockwise and, as a result, the 
brush mechanism 15 is made to operate so that a brush 23 
starts to clean the disk surface. As the rotation 
progresses, an arm 15a of the brush mechanism 15 is engaged 
with, and presses, the pin 24. As a result, the roller 16 
starts to rotate. As described earlier, one end of the wire 
18 is secured to the roller 16 and the other end of the wire 
18 is connected to the door 19 by way of the roller 17. 
Moreover, the door 19 is arranged to be slidable along a 
sidewall of a disk storage portion 14 by a groove (not 
shown) included in the sidewall. Accordingly, the door 19 
moves to the left in the figure via the wire 18 as the 
roller 16 rotates. When an end portion 25 of the door 
reaches the position of the solenoid 20, the end portion 
pushes and moves past a leading end inclined surface of a 
rod 26 of the solenoid 20. After a backward rotation of the 
shaft 22 in the clockwise direction following completion of 
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cleaning, the brush mechanism 15 is returned to its original 
position with the door held in the position indicated by a 
broken line in Fig. 5 in the same manner as in the first 
embodiment of the present invention. The air is thus 
discharged from the exhaust port 33. During a shutdown 
procedure, the solenoid 20 is operated and the door 19 is 
returned by the spring 21 to the position indicated by a 
solid line in Fig. 5. 

The foregoing embodiments of the present invention 
use the brush mechanism to open or close the door. An 
embodiment of the present invention in its simplest form is 
shown in Fig. 7. Referring to Fig. 7, a door 28 is attached 
via a hinge 29 to a storage portion 27. The door 28 is 
arranged to be rotatable about the hinge 29. A spring 30 is 
attached to the hinge 29 so as to hold the door 28 in the 
position indicated by a solid line in the figure. When a 
magnetic disk drive is started to start air supply, an air 
pressure causes the door 28 to open, against the spring 30, 
to the position as indicated by a broken line in the figure. 
When the air supply is stopped, the door 28 is returned to 
the position shown by the solid line by the spring 30. It 
is obvious that the scope of the present invention includes 
an embodiment, wherein the same effect is achieved by using, 
as exemplified by the third embodiment, the air pressure, 
solenoid, motor, and the like without making the drive of 



the door operatively connected to the brush mechanism. 

As described in the foregoing, the present invention 
achieves an effect of reducing accumulation of dust while 
the magnetic disk drive remains stationary by installing a 
door at the air exhaust port of the disk storage portion and 
closing the exhaust port when the magnetic disk drive is 
stationary. Further, the present invention achieves an 
effect of providing the aforementioned function at a 
reasonable cost by making the door operatively connected to 
the brush mechanism. 

While the present invention has been described in 
conjunction with preferred embodiments thereof, it is 
evident that these embodiments are only exemplary and many 
alternatives, modifications and variations will be apparent 
to those skilled in the art. Accordingly, it goes without 
saying that the appended claims are not limited to the 
aforementioned embodiments. 

4. Brief Description of the Drawings 

Fig. 1 is a plan view schematically showing a 
Rustproof mechanism of a magnetic disk drive according to a 
first embodiment of the present invention; 

Fig. 2 is an enlarged view showing in greater details 
an area near a brush mechanism shown in Fig. 1; 

Fig. 3 is a perspective view of Fig. 2 as viewed from 
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a brush side; 

Fig. 4 is a schematic plan view showing a second 
embodiment of the present invention; 

Fig. 5 is an enlarged view showing in greater detail 
an area near a brush mechanism and a door shown in Fig. 4; 

Fig. 6 is an elevational view of Fig. 5 as viewed 
from a side; and 

Fig. 7 is a schematic plan view showing a third 
embodiment of the present invention. 

1, 31, 34: Disk, 2, 14, 27: Storage portion, 3, 15, 36: 
Brush mechanism, 4, 19, 28: Door, 5, 20: Solenoid, 6, 21, 
30: Spring, 7, 22: Shaft, 8, 23: Brush, 9, 15: Arm, 10, 29: 
Hinge, 11, 26: Rod, 12, 33, 35: Opening portion (exhaust 
port), 13, 32: Device board, 16, 17: Roller, 18: Wire, 24: 
Pin. 



(2) 



WBflBB 5 1 -6 7 0 7 




(*»H£*384M:#L. 



» « K R 

mar * **mm.<z>z8mmm 

m w m 



ft* 

tttf A 

a* * # a « 

a tf; » a 

WM 581*2848. 3633. 36 

ft* C6T43) &m± a m m =R 





©WJWB 51-G7Q7 
©'JkMB HS5L (1 9 7 6) i 20 

@*$MBg 4$-76$94> 

@i±5SRB B@^A(l9 7^)7. / 



£337 $$ 
7/77 S$ 
&?74 Sr6 



i *) 





©Int. CP. 


/02 E23 
/02 E99 
97W024- 


Glib 23/£0 
GrUh 2C/04 



w m m 

A KB**. 

« o8sf« mm. 



©ASfeOftAtt*^*^ O » □ SfiP t>9 tH 

ut:^*v>w^tt.-.^a^e><D^i^^arseeBp» 

&«Sfit^-f^^8Eta«ttlfC^^-C'fe> ifc 8$ K 
© x 5 *«^Ktt&*©f*jjt*tc4*»©Jfctfca*a 

* »»o$ft^ltt a tctf* £©#*. t © 

$*flfc©#ihs*tt t ©.fl-casi** to p * 



-31- 



(3) 



ft HQ 5 1-6 7 0 7 



w * a* JR Kfc ** b A # 69 «c Hi ^ * . IS 1 £9 ^ m, 



#W ©51-8 707*3 
fc*> © ? ^ y * k s ^?'/«li3KLy 

£> *t rt: t ^ 4> 10 *H& ttKi»v»T'/f 7 f 7JCHI6 

io t«t*«i3.t©M(ctt*3 a*c^^ n.t ^ 
tt * 8i K » s> t *t * . 



4 * @«**tf>pa« ( n ) 12 «tw a *> * 

mm^MKmtr t * lO©5fc«i^ftKat«X3 

H y y y < k 6 K wt t*mm<D*> 

»I^KRC<rH»t4, J* 4 * :? V U ©&** 
^K**Ktt«J*tt*©*ltffl4»;**»* K*C*|» 

# wn 12 ta^t^»ic»w«n* 6 a****it 
#marot>Ho» 12 tt* ^s^&oi^ 

0«A*«FJJL^*. ****** *:*lBt**«Xtt# 



jfc R» K 5* -f x ^ fc© BS « fcifc 16 * *: J6 K: . 7- u — 

^ 13 ^ A 19> y v y < K?0s -xrj 
22^H•Bg^£|c<*3fc«i^-c*'^^tt^x•r7 hicfct 

T'^va* 15tf*ga52Ti*t-CVr>&i #j |C ^ *C 1^ 

U1CV*4>J» 19 © — »|C*4x — 
*&2fc3t#3#tfcj<;' , 0 >'*'21;*SH5fc«*i.y 



-32- 



(4) 



W HfiflB 5 1 -6 7 0 7 



fe*v^?^ 23 »©*»*»!«** *»® 

Us -tntflEU ^jiicx^-i:^ b-^16#Q 
e*te*>a. p-? i6^tt»a«>te< 7^ is 

ttJB#«il. 19 14 © 

Uft 19 tt n — ? le © 13 « >c f* -f t 18 

26 ©**«*»** L-cjft*^ ?t»»T* 



BB51-5 707C3) 

ffi»tt#Wo 33 x J> 3* m &jtt$Kfty v 

7***1 -t<^*, ft 7 R *C fcHAt « A 28 ttt f *>29 
itit U-C<5l<rt» 27 KSltttf *>tt N fcXi>29©» 
BKlgK^ffiK^tvt^i, 29 ©»# 

Kltt^^V^^SO^R^bix-C^iJN J» 28 

^ so m«:UT:a»ie>*sn*X5 ic» * N 
ffjk-rntf^^v y^3oicx j> **©#:»*€** 
** = ©*;» u* x 5 *:*©«» fc 

* br c * c t k x P s ««#jfc* ©**©*a* 



tftt*©*&H^»>3^n**©T*^tfctt*>li 

T S> & ♦ 

4. bbs©*** tan 

•***>©&;*»> ff3Bttft2H*;'9ffl*& 

*»AtfJfrtttf**fctt*IC7j*^*tt©iK:*E8x 

*»W©*3©*iafll*?*-*-#i* ▼ W H X * * o 
1 , 81 , 34 - r 4 * * > 2 , 14 . 27 - ***** 



3, : 15,38 4, 19, 28 • - J*v S, 

20 - y V / >f K > 6, 21 , 30 X ^ * ? >, 7 , 
« K 8 , 23 - :/ ? ^ > 9 , 15 - 7 

— ^ 10, 29 - t / 11, 2«-« y 12, 

33 , 35 - n P * ( P ) . 13 . 32 "3$K3S«U 
16 , 17 — ? % 18 - V < -T s 24 - tT >♦ . 



^ si a ^adb x JU n = 
ft a A m « 



-33- 




-34- 



(6) 



f&mm 51-6707 



a cs fj mm <o b a 

(t) m m * i» 

(2) k ® i a 

(3) « # w * 1a 

(4) * «t i a 

fe&r xmf-ttBBffasn s - s - 6H^r^ 

ft* (7632) #Shfc ffi ^ 



#05 185t-6 7D7$> 



t 



-35- 



